In 1934 Brown (1) reported the isolation of double zone beta hemolytic streptococci from human sources. He stated that, previous to this, streptococci found producing double zones had been from cow's milk. It has been shown by Lancefietd (2), Hare and Colebrook (3), Lancefield and Hare (4), and Brown (5) that some strains of beta hemolytic streptococci (serological group B) from the human throat and vagina resemble closely, both culturally and serologicaUy, certain bovine mastiffs organisms.
In 1934 Brown (1) reported the isolation of double zone beta hemolytic streptococci from human sources. He stated that, previous to this, streptococci found producing double zones had been from cow's milk. It has been shown by Lancefietd (2), Hare and Colebrook (3), Lancefield and Hare (4) , and Brown (5) that some strains of beta hemolytic streptococci (serological group B) from the human throat and vagina resemble closely, both culturally and serologicaUy, certain bovine mastiffs organisms.
The purpose of the present study was to determine whether mastiffs could be produced in the udder of the young cow by the introduction of double zone beta hemolytic streptococci from human sources, using methods previously reported (6) (7) (8) . This work was undertaken at the suggestion of Dr. J. Howard Brown, with cultures which he furnished.
EXPEP r~fF.NTAL
Anlmals.--4 young cows, early in their first lactation period, were used. All were kept under good dairy conditions and fed a full production ration. They were milked twice daily, at 9 a.m. and 9 p.m.
Following the first inoculation, the attendants wore rubber gloves while milking, and the uninfected quarters were milked first. When two quarters were involved, one was milked with the fight, and the other with the left hand. After the first two quarters had been done, the gloved hands were thoroughly washed in soapy water and dried before the remaining two were milked. When all the quarters had been inoculated, the one treated with the bovine culture was milked after the other three quarters had been emptied. 905
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Laboratory Examination of the Milk.--A small sample of 3 to 4 cc. of the first milk withdrawn from each quarter of each cow was collected daily at the morning milking for laboratory examination. This daily examination of the fore milk was continued throughout the experiment. The laboratory tests consisted in the determination of the number of leucocytes, the pH and the chloride content, and the plating in blood agar of 1 cc. of a 1 : 10 dilution of the milk. As a regular procedure following the inoculation of a quarter, colonies were picked at frequent intervals from the surface of the blood agar plates and transferred to lactose broth for identification. A recent publication (9) gives routine methods employed in these tests, and reports in detail the results of daily laboratory examinations of the fore milk (from 31 quarters of 8 cows) before and after inoculation with streptococci.
Preparation of Culture for Inoculation.--A freshly prepared blood agar transplant of each strain from a human source was received from Dr. Brown. A loop of growth from this culture was inoculated into a tube of cooked meat medium and incubated for 8 hours, after which the tube was sealed with sterile mineral oil and stored in a refrigerator. In preparing the culture for inoculation, a few drops of the cooked meat medium broth were transferred to fresh bouillon and incubated overnight. A few drops of the latter culture were then transferred to fresh broth, incubated for 6½ hours, and diluted 10 -I. The bovine strain which was inoculated for comparative purposes had been recovered in November, 1937, from the right hind quarter of cow M652, and this was prepared in the same manner as the human strains.
Method of Inoculatiou.--A glass rod approximately 2 ram. in diameter, with a
smooth beaded end capable of taking up 1½ to 2 rag. of fluid, was dipped into the culture dilution and introduced into the teat just beyond the sphincter. The rod, about 110 nun. long, was drawn from a thicker piece of glass (7 ram. in diameter), thus providing it with a handle. When possible the inoculations were made in duplicate into a teat of each cow.
Cultural Characteristics and Serological Grouping of the Streptococci Inoculated.-
The source and cultural characters of the streptococci are given in Table I. 1 The human strains Nr, Fy, and T78 possessed cultural characteristics similar to the bovine culture M652, whereas the other human strains failed to ferment lactose or to alter litmus milk. Serologically all the strains were classified as belonging to group B, but some variation was found in the typing. Although culture Py failed to attack lactose, its serological typing was similar to that of the Nr and bovine strains.
RESULTS
T h e results of the inoculations of the udders of four cows with h u m a n a n d bovine double zone b e t a h e m o l y t i c streptococci are presented in Table I I . T h e d a t a show t h a t the h u m a n cultures are I A more detailed description will be presented in a separate paper by Dr. Brown to be published in the Journal of Bacteriology.
capable of producing mastitis when conveyed to the udder by way of the teat canal. The three strains Nr, Fy, and T78, which are culturally similar to the bovine streptococcus, were used in seven experiments. In all these experiments the inoculations resulted in mastitis. However, the infection was limited in four. In two of the quarters, one inoculated with culture Nr and one with T78, the subclinical infection 2 persisted throughout the period of observation. The
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When subclinical mastitis or subclinical infection is referred to in this or other papers, this designation has been used simply for differentiation between the early and more advanced infections. It is realized that streptococci belonging to Minett's group I (10) are generally responsible for the more chronic form of mastitis. In one quarter inoculated with strain BB and in one inoculated ....
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with culture Gn, the infections terminated in typical subclinical mastiffs, whereas in two separate quarters inoculated with strains Py and Gn, the streptococci were not observed in the milk after 3 and 26 days respectively. Chart 2 portrays the results of the daily examination of the fore milk following the inoculation of the right hind quarters of cows 2035 and 2036 with culture Gn. In two or three instances, streptococciwere identified in the samples of middle milk or strippings when the fore milk was negative. Typical organisms sometimes reappeared in the fore milk in rather large numbers, associated with a leucocytosis and an increase in the chlorine content and alkalinity. Usually their reappearance in the milk was followed by their complete elimination. The record (Chart 2) of the right hind quarter of cow 2036, which was inoculated with the Gn strain, illustrates this point.
DISCUSSION
The human strains of double zone beta hemolytic streptococci, when inoculated into the udders of four young cows, were capable of inducing mastiffs. Although not all the cultures inoculated became permanently established in the gland, the positive infections were significant. (It appears from the results of the inoculations that cow 2036 was naturally less susceptible to streptococci than the other three.)
In comparing the reaction of the udders of young cows inoculated with human double zone beta hemolytic streptococci with the results reported previously (7, 8) of the inoculation of 31 quarters of 8 young cows with the bovine strain, the most noticeable difference is that, in over half of the infections, the human organisms disappeared from the udder during the course of the experiment, while the bovine streptococci usually persisted.
The accumulated data (6, 7) warrant the suggestion that the initial inoculation of bovine or human streptococci into a quarter in no way influences the reaction of the other quarters to subsequent inoculations, provided sufficient time has elapsed between the injections. Furthermore, the milking procedure may be properly controlled by the methods developed so that the opportunity for cross-infection is eliminated.
SUMMARY
Human strains of double zone beta hemolytic streptococci produced mastiffs in 11 quarters of 4 young cows. Following the acute phase of the infection, the streptococci were eliminated from 6 quarters at various intervals. However, sufficient positive infections were maintained throughout the period of observation to show that the human strains can produce the same degree of infection as bovine double zone beta hemolytic streptococci.
